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ABSfMOf 


esperlmnt «ia» stuSjiz^ liM A»l«e'tXQp|^ of ttm 
dla%xiteiti 0 ii ailjiiaig fvm • fttHINi iMintroB emxem ia em Ai-^0 3A'ltI«« 
9empom9& of 3»\T3 mm Hiiok il^plotea asi t0*00 ms iMck 

Mlmsii. A asMttX* of lilt MOtiSMi iuaiBOtropy of ISM Blowii9tg«4o«ii Sistisdlra'tiSB 
is ta^oMdi to M fitoa Igr tits difftxonet to^sen tbs Mtitxon agts la ^o two 
oxtxms AixtetioiiBy oat psz’slltl to ^t Al-iplsMs, mA tlit otlisx ptx^ptodiotiisr 
to ths Al«f>3litts« Sines titsso too iiisetioas »xs Wm sxtimiss of oli possiOis 
dixsotionst IBs Motzoa ago in asgr o-fiier Alxsetloa iiss bstwesa lAisss two ago 
VOiMB* 

la oxAsa to Ao this, tbs aeutron ages fxm tNt fa-Ss opaotxm to Hai 
Iio»»isoaeaes, botB ia iSm pazallsX anA pszfsMiouisxr diasotiOMf axt masoxsA 
tlw foil aetisatioB tsOhiii^ts. SOs flax pox'toxliation Aus to IBo ial09oAaotilo 
of a AiflSrsat mtsrlal ia tBs lattlos is aiaiaissA Of Mias * aialaiiai osf Hut 
stxMtuxai aatsaiai ossA to hold lAis soazss aat to smpisiA IBs fOiiB* Appaoxia 
ooSTsotims axs appiisA to His asasazoA aetlsitiss to soxvMt IBMa fea hisli 
sasxsT' astiaatliia mi HiS' fiaito sima of Hm somos aaA IBs foil# fiaalljrf 
tBs ststistioal svaoas ia IBs two ags iradLuss tos to. statiotioai s»*of* ta IBs. 
asMaxsA astisitiss SM mSa^ 

IBs asutxoa agss ia IBs paaallsX aai psapsaAiouXaw Aixsstisai axs 
IStiaA ts Bs tf .55 t «•* t xs^nssttssly. «ait 

Hw Its ia tBs paxaXisl Aixsetioa ia sMatsa tBaa IBs ags ia tbe psximiAioalar 
Aitsstioa ia saqftXaiiaa sMlitatissXj sa Urn Basis His 
sf Hia i^pNaMasHs. Mattsxias sxsas-ssstioas (a soaMpt AssslopsA.ia tBis 
•wik) at Ml aaA 


eBATfEl X 


1*1 i9i» ggetil(m «B< i1» Bmbxww i 

Pimtioa ag« jUi tm laportant pairaeter tfiHura-xoet gtvts 

m mmum of 'Iho oloniaig-^aKit fzos a amiiiar to a loaoir 

ew io a BoAozatiag awdiiot. A«1«aXl7f Itm «go of asutzons Ija a aodoiatlag 
aodfOB la tofiood as eiiB«oixtti llio az«x«eo o^uaxo diataaoa a neutzoa 
'terafoXa daziBg aXoatag dean fxaa a bigtiar anazijr to a Xeaar one* fiaa 
lajporlanea of age HaaieaXljr aeaaa oat of tlia foot tfaat 'ttba faat aaatnm 
aonXealaigt |«o1»HXi.1gr foz a finite xaaetcer defends ofon tUla fazanetaa* 
outer faioae-tem rwaalnliig «&iwtaDt« tbe fast nonXeelcage f roOabiXllgr 
dsexeases as 1dm nsutzoa age Inoreases. 

A aeries of age BMasuranents in dif fereait atedeiatdni^ neill^ aiMit 
aa Xii^ water I aXa|i. lattiee, wmmdtSiXf ate* are-fcepaaed 

to Its fazfOiaMid in tlie ineXear inginaering Sateraterf-* .itMentljr Hm- igi 
at tXtttiniiaa#iaarXXlnn aainNHi aentrcmi to xndiapMNiaeneaea In Xiidt entHr 
iHUi: teen n e aan aed If iB.iX aettfa«K« te4di8ltae^^« ilia f aea«al eaiMil^^ 

: iiiiia' at atiiijFiai tbe ^(i»a«ofaaf9r' of aiawlng^oint diairilatiisit;^ 
and 'ferr*nAAea3ar to »3jmAaSxm flatea, in .an iULiannlaa-ai^r IMMii / 
aiiaing' 'iten-a paint 'sea'^Nni .aonree# ^ atratnm iNipis iraa 'pMtWEiiaa^' 
mmm ^:i^EM»ateMa to Xadisn^resonanaef are ataanred Igr ioiX 
'itl^talien tnUi i». iiii p aaaXI^ piofeadienXar diriotiaoa* . 

'#a^ dlfXa'te'noa tatseen tbe .teo.ige taXtiea m enpeeted te'iiire a'auiaaxi^ 

Of Urn amaetiair of the eloairfioan diatrihatiecia in ^ tee direetiona* 



Siaftt iwe 4 ix»«tl«a 8 mm mxMmmm mt itil fowiM* 

liMk wutiea la aagr o'tawr Ilaa 'ixnaMa imm aft ini 3 ia«i 

awl 'iM &if Iwtiroaa tbasa lao wlwia is « wUMnaxw of tlM aOxtawi 
mMmmtmpy la liw OTOtm. 

Ha ymxpmm 9$ Hkm pioblae li«@ la H* foot 1(lm% la oaatala 
aa’Ioa-aoioxalaA tofatoatf faol •l«aea't« la Him tmm of i^loa eoai^lalai 
Osiipaxo'lliwl^ ^WHill froofloas of lilio fioollo IooIk^ la o ao 1 »la MSltiiljf 
oca^ood of Altailalwi, bov* Iwoa taM* Slaeo fissllo loofc^ fOEWO 
« oaalX froolloa of 'Ho plato, la oeolljr oai dlfftoiilt 1m ollalat oai 
SlTeo rlao to aaagr toeiioloax diffleitXtloOy Ho wtoouvoi mlmm ast 
tokoa oo xollablo ofiHEOxiaatliwt to Ho ootaoX toiaoo la oaob Xattlfloo* 

1*8 loirtoo of Mtoaotmo 1 

ioH oaqioatBoataX meA tbooxotloiCL oolaeo of aoatxoa Ofo twm ■ 
floflloa oal oHoa ooaaeoo to laAlao-xoiosoaoo la fvm mtoa oai la. 
jlaaladUnHHtoa alatasoa axo afonablo# lalOo { 1 ) lo a Hot of ateorl 
all aoutsoa ago dotoxalaotlwM la 1^000 aatoa oai la Al w alal a gHoatty . 
aiJrHaoo jpatil^^ twm till 1 m Ilif* Sa goa»i»X| Ho •ag^tiaoati^ - 
mOaoo axo Mglior Hoa Wm Hooxotloal oelaoo* iblo dHogxiaaiHit IM 
liooa iioH aaioaotood la ^0000 of Ho fHolcai aoatxoa ago ia aaHir* : 

Sartip lag aaio ifoato Hurlo ooloalatloao for Ho aH of fHoloa ; , 

MaHoao la ia^M^ laolaotlo o^ttorlag oai MHooHoflo 

olaotlo ooattoiriag ofiootOf aoti^ giiHsoiH^ lioaiwi o^wetH ' ' 
tlifiiiaal aota of laqrgoa oKWHMoaotioa oai aagalar tHHilmtlHi 4 aH« 

'Ho oaloaXiHd oiootagogflono ogoo aftar a^^lag oaitaMH oootoatloao 
iaii|>aH' iwH oiH Ho oaiHrlwiiitox^ 



s 

iSm Q90fmi^ ixm »d« loistt mrUm font Ih* ngt 

«f SHI seutsom ia aviiag A«Hit aliMa font Hi* iiwIiMi 

INHW «ai l»« ditfkiaal eaergia®. Hm ««aipii'l«4 mlmm eooimTt 

«ill «11ii iwaalts* 

tA 

Wfiomov «ai Williasafioa have aaatatrad timim aaiitieii a#i 
la aa Alaalalaa^alta aiarlaaMi af ItV^G » I/) aalag imo IhlalaaaaMM 
for Aif^loOf Ofti taOh oaf 0.S i»eh| omf ohaervoS m offnot of 

f «f * laduafo^^ hao aoaaurad f iaaioa attt'lxoa aga la f li i atali ai* 
lalor plmw lattloo* hcmi la 'tiio paraiial aal fotpaalloalar 
falaeto^* haa aloo aiiOo Haute Oarlo oaleiilatioiM for tiw •«» ia aoar 
lattleoo* la fOBOiial Hw «i|M>rtaaiiMl valaoe ora hl#ior HMa Hui 
iojoalolof voliieo. At a iffta AVl%0 ratio mo ago forfOnAloalar to 
flateo iasroaoes rolattvolf olool^ villi flato miei«ooo«i HOo ago 
.poitoiiiloaSar to platoa rotoires a lolattvtlr oaell oorreotloa la otHv 
to iMwIaai it to tho ©orroopeMftiag homogowmom m3m omwmo tho agl 
yaralloi to filatia retuifoo a oortootloa of • f .tjl# Urn oasl^tsoMf 
:alao gooa aa laaieMolag oi 

flo aataotiopar of tho aiowlag-Aova iiamtiotiaa' of :ia«ii . 
ioqr other wmtmm ammo hoa aot ha«i otuiloi la Al*i^§ or «V oHiar 
giato latmao* ^ 

la thta noik tho foa aetiratloa toMifoe la aooAt the 
antlfalo of ohloh la j^raa la tho aeat oh^tor* Wm iiffioaltloo *■! 
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meium«» of cvxosr iO»oei*t«A «llli 1^9 oxiwriotat mm due to fiattt siatto 
of ^ noiitxoa oouxeo mm am oetlvo-yLoii foil. So psMtim Iso foil 
Oftiuot bo jiuit 9m Mool poiat-foll* Siooo tbo ago iroluo lo uoxo 
iMiiaoitliro to tbo ootiTitioo aoooured ot laxgto 41otoa»o« frcai tbO' oomoo 
ttMizO' 1^ ootifl-ldjto 0 X 0 eons>Bx«tiv»ljr moll oaA beaeo o-tMtiotieftl ex«ox* 

iKrgbf Hio aootxon oouxoo olioolt bo ouffiolootSar otiEosis for Om otatliitliol 

/ 

orxox* la fiaal ago valuo to bo aaollor UMai m. eoxtala «axlaaiia» flai 
ODvuxto olNwxfod fxoa folia at loxgox diataioos fxoot tbo aeutxoa oauxoo 
»xo xo^iilxod to bo oaffioiOBtly laxgo* tn ox4or to oonroot tor flMto 
alaoa of aotu?eo mai foiXt oppstoimte eonrootloiw aLZo xottilxiMI* Aaoltaiv 
dlfflotiltf io tbat mm otfuotuxai aatovial otbov 'Biaa Om aodoxotliii 
aodioa 0X0 xrofcilxoMl aaft difflottll^ mo bo evoxecao bgr ualag ft 
MlidMM of oftob ^toxlAl» 0x4 bgr idioooixig tba atxtiottixftl aatoxlal iiil4b 
bftft olMmirgr^om peoportiMm oladLlaar to tboao of tbo xaoioxfttiiac wedltai* 
yiaallar, ft atltabljr flaito aoimnitliig ftodlMt baa to bo aaoi ao ft 
xoXlJkblo xopxoaoatatloa of Hio Ibooxotloal taflaito aoilaa. 
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Am wummmm fBcsmooE 

2.1 B»fialtloii. of SeutTOii Jas9 t 

93M atutxon agt txom an 9mxgy well aliowe lilui xegion, 

to a lower energy E in the slowiQg>down region) in a non-ateorhing 
moderating medlnm ia defined ae oneHRix'^ of the average of the aiaare 
of the orow-flight dietanoe that a neutron onitted a point iaotropio 
ateady aonoenergetie aouree of energy travela in an infiiaite hulk of 
the moderating medium from the aouree to the point idwre it alowa down 
paat the energy B. 

let r « tiie radial or erow^flight dlalmnee from the aouree to a point 
in Hm modarating madiumy 

p(r)dr a tha diffarential prohahUity t^t a neutron emitted ty 
aouree alowa down paat tha anargy B hatwaan tha radial 
' dialmneaB'. r and r*4m§ 

<|(ryB) a the alowing^down denaity at any radial diatema r fkem UMI 
aouree paat the energy By that ia, the numhar of nemtrona pair 
unit volwatt at any radial djUitanea r from 1ha aouree alcaring 
’ iewn'paat enatgy i per unit time^y 
ami 8 " ' w the atrengl^ of the eouree, Uiat ie, the numhir ^ ne^utremi v V 
maiirtod per unit tlsMi hy -^e eouree . 

then Hm nmeher of ntutrem elowing down por unit time paat the energy B 
in the differential epherieal ^11 of in-enediue r and exHeadime n4r ' 
■ the voluem of tni theH-, B the slowing^own density at ' r 



Aittttjoi* T Stm Hii mvstm -Wm wmvgy 1 


• ♦ TT 1^ t ( 1 ) <lap 

Wm 4i£t»mn%iMl pxoteiilitgr p(r) dr timt & neutma «id‘lt«d ligr Uni 
NfNXO* aliMVs de«a pm% tlM «i3ers]r B mA$ml dift'taiiiuMi 

r wbA r 4^ Ar 

Hm auNlwr 9t aiutzoai tloniiig Aom ptr unit IAjm pftat "Wm 
•atxiar B ia Atfiaraatial aplierittaSL itoll of in-reAl^ai 
r aai •X'-radlaa r ♦ Ar 

m . . I llll. . ■l ■ . 

Hm total unBar of aeutroas cnittoA por aoili tdat 
aopMl btnoo p(r)Ar eaa Iso oaiprtBooA la toaui of oloviiii-Aooa doiaoilir 


fCr)At 


4 TT r*i(rti)lr 
— f- 


!)• BOo aootroa ago frrai as mmmr' B^ to a l««or 

OMaRf Btt 

mm mm it foaiooo fMa; tlio' AofiBitioa of tBo amtwm B|p gfiwa 


OtnitO 


rOO 


b) • 


i'' 

9 B 



«Miii« tBo otaation (I) in oaAor to osebxooo Hia nm.'toMii ago im mwm 
mi 8loolag-4ooa Aoaaitft lAo Ofaatian 0) oaii to orittoii aa 


i) • — I I I"' 





i 


SIjam mm jMtditai la inClBittt w» nmfxoii weitted Hm mmxwt mm, 

Ittsk «ttt of mm iMdosro'IlQg militt sad »ia»s 'Idis aoiitaai it aon'-at!@ox>%i£ig« 
Urn ‘lo'teX imalier of asittrow slowing down por unit tiae past ilui oatiysr 
H ‘ttoouid^oat tbs aodcrotiae attdiuai mt stsadj stotsy aouit tquol mm 
total Biaibfr of osutxoatio aaittsd per ualt tiaa lagr tbs eoim»s» and lame* 
13» otxtzqsl^ S of 1b« TOUxes e«o In oxpxessod ta tsanM of Hio oiewiDis*' 
dooii deiiBi% aa 


S m ^ iroXtno irnmenl of Blowii]|g<-doiai deaoitsr past Ibo 
•mmy % fv*** ’ttN ontixo opaeo 
fOQ * 

mtf 8 • I «(rfK) 4 TT srdr (I) 

>0 


VOiag tbo oqoatloa (5) im oxdor to ollaiaato tbo ooaxoo atrosgUi. S 
tmm tbo ms§m99im fair mm aoulowa ag*# ogi^tioa (4) oioi In 


ofittoB ao 




p 


w\(v0)ir 


m 

Jm 


w 4(f|3i)tr 



Wm Oftiatiiai '(i) iof iJiNa IIn nnstPNi ^ mmiemif: 

of ottoxgjr to a Iinn* oiNOgf 1 toaui of tbo elooing-down : 

foot tbf otNigf B and foxwi tho taaiji of oUNr oi^tO'Oaioip fow lipiMMi - 
ago Nlididi aavo dO: 9 itod ImXov aad axo Oaalo to mb» ago aoawaMMBxl toaiwltiN*' 



Irotwa Jm tiem tm Biiiigr*41»tril>tttta Saww i 


SiHBNi rnntxm momim mitm ii«utxoai «f 

tntigitta ft eontiwam •naxsjr-ftpafttxw, ia lihja ftftisle Him winadNg 

ftf Uto xMtttxoa a^e mmyapeA tvm. eouxftft apeetrini to a final «wxiEf 
ift Itai a3o«iag*4o«a i^ion ia fia-val<^4* Xa thia easfty tha wiaaoifird 
vaXaa .of tba atntaeft ft|^ a.a]iaiiia «^a ej!oi^<^pect 2 aa of Vm muxm 

Xat sCE}dB « tba fliffoxantiaX atalwr of naotzocMi cnittod fox^ loiit 
tlat tgr tha acmxoa in tha aaazior^lntarml dB ba^iwan 
tha amxgiea 1 ani B;4dX| 

t(x# — al(aFiBe*4<>«a oukImix of 

aatatxMw aXoaifte Aoan ]>ax oait xoXwia pax tmit tim 
paat Hia aaexKf axiaias f^raa a wait poiMi iaNitx#]»io 
ataadj 'naaoaaaxgatie ft^txoa aeaxM of anaxgar 1 pwl 
Ift an ixilaita non-ftljBoxbisig sajdaxatia® aadiiai, at a 
xadiftX Aimtmam r fxm ma oonxea, 


aai tCriBf) • B»a talMtfll aJoiiflJig-^oim dawAty, Hmt iop tha tatia 
ttiahax af aantvoxa aXaaii^ dova pax wait ▼dliaM fax 
, unit tMi fiarl' lia mmmj *£ ■* ia*4al dlalwiaa X . 

nmtMiSBt ftom nautxoBo of all. wewzgiaa aXata |l|^ iiiltiii 
If :1lHi aiwzgy^ 

fhaa «» total la'«ipxao#ad: *a, :ta»a 

af :'^1lia;ilaiAiii«i^^ ttx^»^' Bp at 


dl, ' 



iCi)tCx»»^ *g)m 


Aw aiwxflgt aiuloea tig* fm». A* cotaw*-*f>«o'l«uai to Ha* twzgar 
*fta to* fomA togr iamirtiiig fxm Hi* t^witlaa (?) iai* A* 

e^mtien (6)| twi Hiiui Ha* ftvaxwge zwa^zoa t* Hi* •iwxg? :lUi 
«aq;iz**8*d m 


TM m t/fi 


roo 

0 


roo 




Cb Cy»B“*> l|f )«lftir 


m roo 

J 0 J 


r 3^)Amr 


SSmm Hi* WQd«iw?lag a*4|iai 1* infiait* auift iioii-«to*oxtoiJig» Ha* 
mlmia$’’4mn Jnxml tC^yB*^ S^r) ^ slawiiigHlflwa 4«luiltgr iuri*l«s 
fvow m anit fwiali isetozopl* stoiaiy awBocaBzgvti* malaBoa *<mxtitf Aw 
atoluM iatvgx*! *f B^) toiwr «a?ls* ip&ee !«••? to* *iia*3. to* 

^aalHr Ba* to xtm»om girm 1m aurtloi* B«1 Hnui 

00 

m 1 

Jq * 

imiai Hi* * 4 ttotltMi (i) th* mvetmm ag* £a«Mi oa mowgr X to : ttoW' 
•iwiiff' X^ **a to* *3qf»v*esed ta tmw oC tia* slo*iqg<-acnim keroel. 
t(r,E-^X^)** 

■ fOOM • 

r\C?|X-M*-X^)i» 



li 


lilJBg Hw •^naii^a (9) iSbm Atnmiaator of Urn •iqpxaasioa for iSem ata'txoii 
I^Nm «ai oaoxisr 1 leo Hm •aBrsr «m !• al^IifioS aat - 

oration (10) earn te mri'ltea aa 


MfiT a 

I^) « ^g“ j r%(r»B--> 


m 


Worn uAias l^a a%iiatlaa (9) Aemmlmior of Hw ofoaf ioa (S) oaa %a 
aiaytItfitA aaA lAw ofoafloa (8) ean Im wrl'llwa aa 



Voiag flw Ofnaticai (ll) nuntra^or ^ lia otualtiOT (it) oaa fea 
ait|>raaMi la tanaa of 8^)# 90# aautrea afe fraai laai; aaoisr 1 

la Hm aaatEf X^t aaiA Iba atwatloa (it) oaa ia fFrltlaa aa 



Hw ofaatiea (If) aolalaa iba ararafo aBata»a ago fraa aa aaozgl^lB'irlbataA 
aaiaaa 9a lia amminoa agaa ^frea laoaoeiwigetio aoaraaay aai ala.iMi ^Iiai9 
9la oaiwsKiaaatall^ ataaaafaA aaateoa aga^ £raa aa omaigrHBpeotnai it ^Hril . 
aatanr la Xia a 9 ao 1 mMti<onil^ avaraip of iftw aauiraa ^a ffoa 
aoaoaaai^tlo aouraaa -lo Hia aataigr ovav liliat fart of ^ rnrnmr* 
i^i9M lAiiab ia ai^ 
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t.3 Mwi ypiX Acliilwtioaft i 

la m tai^irlMtat oa aaatzaa ajge aeasaztmtatf Hia 'basle paatil^ 
to to aosoiuro<a i» tbo aootroa •lowias’^cma ioaeity at eorta^a poiata 
ia aa iafiaito (aa tmr aa pswetioatlo) ir^iisif^bsorbiag ta3lc of 
aodoxatiag aoditaif wil^ a pelat (aa far ao pxaotioatlo) iao‘fona]|^l.« 
etoa^y aoatxoa aoaroe imt at a oeatzel laeatioa iaalfto tisa iqratoa* 

|a 'tizo foil aetitatioa teehaique, a foil of a aaitabla iaotopo «iii^ 
baa a iroi^ bitfa aaA mmm aeutroa abaozptioB rooouaaoe at tba taoi|^ 
to vitioli Ibo aotttzoa ago ia to bo aoaouro&i it feopt at a oortala ]poial 
i^oao aoutroa alo«iag«4oiga ioaaitjr ia to bo aesauroS | for a foxioA 
of tiao laril taeuij^ Ibr tb» foil to boeoao almat fallj mtuaatog« 

Siaoo at tba aaturatiea tbo aotiirit^ of 1b« foil, Hiat iot Uaa 
xato of iooaj of iiit pzoiaet aoeloi, aaot Iw bolaaoof bgr tbo lato at 
lOiioli tbaj aro ]»ro4oe«4 bgr aoutroa irro&iaticoiy tlio oatoia^oa aotir 
of Idio foil ia rolatot to ^ omizg^eponloat aoutroa floa oa 

fO0 . 

\ (») • ▼ I 0 C**#*) 

J§ 

iritmm f • tba tolnaa 9t aemratioa 
» Ilia taiaisi3r«4fi|Mia&ioi| 

9t all mmlmm ia a unit tolaaa.at a laAiili ^ 
Aiataoaa r froat tbt' aouroo par uait tteo par wit oaaanr 
iatarvo^ toiara 1# 

. . V :% -v ^ 

.’••f :]El||0S!)»'1tp^ aae*!|y-4apa^ aaoaoaoopie mtmxptim oioMMiiiiWyMi 
af Hio iao^po of ubioli tlio aotitatioa foil la aaAa* 



la eMmx 'to to mmt 'fto iatogxal 0:ii *tlNi sSA® w£. 

•foattoa (14) hm to to t-valtoted o-mx iSsm •atize 
toat is, trm mm xmxgj to Infinito eaeigy. fat tos sppxoxia&te 
xslA'^fsi idiidb fezas Ito tosls of to# foil aotivatloa tostmifas is 
ztadiljr ototodnsd txtm -tos 0^*1108 (14) ia litt 3J#‘I of Umi fellowiag 
toms issto I- . 

(1) S3is isotops of toiito too aotimtion foil is atos iiAS a 
mxf bii^ matzoB stooxptioa mmmmm mt 'too sasxsj to totlolt too 
fioatosa igs is to to ssesuzto saA tones slaiwBt oil 'tos so-|ifito of 
too foil is 4fis to tot stoozpIlioB of assonanes neu-txoas* 

(S) flis to'llYiijr Aus to 'too atoozp'tooa of towxasl asatocm 
(for shito too atosrpiiim srcss-sss'lieB of too isetops of iiliito too 
•o'titoiioa foil is aa&s is Issgt saoato 40 intzoAooo a eensidoiaMo 
omror) is oliaiaatoA Iqr patfiiV too aetosatitoi fails in oomixa aaio 
tof eaAaiiao toito too rosy toto aowixoa atoozptioa ereos*osoOioto ia 
too 'tooroMl stoiiaa aoA aOoortoi psaotioalljr ^all too toomol asatoow# 

0) ;|to aoato^a atofoxfito oxosowsoottoB of too; isotopo of ' 

MfiWidyMI l^iX Ia in HlA aiMii | g y . 

oooqtoialii'foli’ oaoll aoi aa ai^iirwKioato oorrootioB for oliaiaottat 
'too ooiiviiii' iaIaosA tgr ao a trwao of aito oaotoor is i^3i.s4 to toi 
aoiumirOA ao'livito'* 

la oisir of 'tooso foots it to a ooigr «ooA appiMOdtaottoo to 
aomaMi toot psoatioallar all -too aotootto of too toil to laAaooA Ir 



nitttxoiui of soooxaMaoo tMxgsr «»& Him o^aoMoit (14) mat Iw 
i^pf»xoadyaK%t4 m 

\(»5 • T J 0ir^y C^) 

m9 

Siw inttgxfttiOB oa Hm tigxt sMe of 1^ «<ptttlo]i (if) io asotawa 
to iNi oarrioa out oaily «»or waoaaaoe vgim^ Sineo 1b« yoaoiaBiio* 
of iootopo ffif aidL^ tbo oe'tiir».tloR foil lo aoftOy io ooty mwooo* 
it io a xooooBOfc]Ui appToadssBtioa l^o oiitanr"aosMiii&«iat noiitiswo 
flm /fCVfB) xoBMtiaa mmttatA &mv tbo i«ag^ of inli^potieoi 

onfl taoiiio tho otootioa (1$) mn bo oispxoxiioatea «« 

m Uko zoooaBi»o oaoxsy of Wm loetopi of ibiefet Hm 
ootiWUea foil to mAo* 

Umi iatoilfol m ibo si^t oiAo «r nm oiootioa (ii) io a ; 
ooiiitaait Aopoiaiiag ««% iq^a utm iootoy# of oiiiib -Ho oetiootloii 
foil i« aoAo* Htt follii ttooi im Ml ooHooMon 'ill 

pmM%S09tUj i« .alMipti oiao «bA ooo^cMiltioa oanl Hm mIimi 

Of ;IM; :f to 0 ooaotoffit -Of Wm ta^rimai v 

Hm ^Ofnatlott (Ii) ototoo tliot 

iM; itMiii Ago fbooxy' giveo folloidaB xolatloa IwOmoo 


OlWfO 1 

»™W 



ti 


ISm •i«»*ii3iK-4«iRrii aM •aixi3r«4«])«aicat atativii 

iflliSK* 


#<»•») 







Wmm ^ m ttvtxtige Joi^xl-eade aamssr •A«ez«Mii1t of « »t«txo» pm 

ooUiiiiQii wilib -jftw moloi of tlM iwdoxatliif aoditai sarsomSiiig 
lUsm aetliwtiaii fi^t 


•aoigjr-Aoiioaftwt aaeapeoeeplA •oatforii^ exoss^wetlcai 
mf Hm aoAozatlog mOIihi oihpxoubAJjqs Urn ao'lloatlon foil* 

fttitiog i» ttao TOlao of tm toxM of ^ el<mi»g-4o«m 

dooBil^ t(r|E) fKO)i Hw ofimtioii (18) into liio ofooti^ (^$)f ^ 
oatttxotion ttoiioll^ oon feo ox^oooood ia iosno of olowlagHSomi 
AobkI'I^ Mi 


f ^CsFiX) 

- » J, » ff Ji - y 2.<*5“ 

Siaoo IN) x«ooaoi»e ioglMBt i» 0017 mmcm oooi^KSOf Ini Hmh^ 

w&wB IKW' li^VlPi^i imif||pr MiOTimif ptw 

Oiilfi^Mi I* ;| on! fbo onossjMtoiteiiAimt saoxooimfio •oot'^WtOi fwooi# 
iOirllioa of liho MsAoxoliifliB ooliai ^On) w o im oonotont ofov IMr 

SwillP lil ^Mi wp p^pNil^lI |fF# IMp M' V^^JPwnWIlPK IP 



T «(>» 




If 


fiMi m zii^t eMe of tli« oiiootiioti (26) to « oonotont 

4«]»eiitiqg «poa lam i«Ql»»p« of l&e aotiirotlofi foil lo imio* Sisoo 
^ foi3J> ^ 00*4 in im ftotiirfttioa esperimeB'l &X9 all |>i«eti«a:i3jr jMlontteiil. 
in ohapoy »ia« aaft empemltiemt ‘610 volutsa of Hie aetim'lioB fof 3 . T is 
a eoaBtaat of liiai oacpeirlaeat* flw evezage logarilimie eneziy iaeseneat 
per ooiliaioa ^ , aai reaonexioe mexoaeoplo eoatteriag eroas^aeoiioB 
^M^xea^ of Hm sKidexatias aeiiuBi eurrooBSix^ Hie foii are 
Hiroughout Hm mtperiaaiit siaoe all Hie aetlTatioii foULe are iaaersaA 
tm Hie amm aoieratiiJiK eedlUBy aoi iMaet Hae etaatioB (26) a-fiaiea HiS'l 

A,M oC C«1) 

file etaatione (If) aai (21) eaa 1 m eoaliiBed togel&er io gtre 

^ %(») (it) 

SiJWMif in ceaaraly at aagr poiai in a aoAeratLsf aeiiaa IHe asiitsoii 
flax is set tsotrepie and also Hie foils used in sa MtiralHiiMi smerisiK^ 
iif§ WMSf ^,i ,.* % | iKlUl BiAt9 Bt SH tBiX Wt 

aetivated eipsilj«v iHLde is seMsmted alimst 1^ Hie flax of oalf 

Hmm asBtroae iHiioiO %ai»e a telooiV oo^^onHit dirssted into He foil 
fMi Hist side* Sbe mm «f tbsss Hw siie«flii»is at wqr p^MI| ipi 
osiMitiili^Md tf* Mllf ^Iboss Bsatzcoie oHiHi liars a seloeitr soopoesitt 
iiise1s4 iato^^^^H^^ sAtiraiiSii foil froa oae ofde aiH Hii' oHisx* ssMtlilHltiiNI 
Ilf saljr Htsse asutrens sH^iiii Inse a -ireloeili^ oooopo^ot disiM''tod;:.ixH#; > 
Hmi !foil : fani Hm oUer side of Hm .fo^ily is Us total asatsHi flwH' 
at Hast poial* ttuai tbo MiHttalioa oaniisitiae of boHt tiis sides «r 
is aetiratioa folly ia gSBOrsly art aet Ofoal sad tbor are" easH psiqpoiH^MNBal 



to tbojLr xe8|>ectivo oido^CLwROO* ffao soai of tbo ootuzotloa oetiTitios 
of iMi'ti iSm sMoo of «o oetiTOtioo foil giieo o fxofoniomil 

to itio total aentroo fiscs or #i« slowiag-doim doaolty ot too loeotioa 
of liio 10il« 9olng Hio iMiOoezlpte 1 aod 2 to zwfer to tbo too olAos 
of auQ aotivatioa foil, Hm OQuotioB (22) eoa 0« aoiifltO to talco HM 
olNsrro feet into eoeoent so 

file ofostioa (29) otsteo '^t tlM total astoxstimi sctitiMSSf of 
sa ootiirsti<»i foil is Oiraotlj proportional to tto aoutrtai flax ox* HiO 
olowiaig-doea deneil^ at Hui looeHoa of iSam foil sad is tasie to Hio 
fiiil aetivB'^a teOhnlfao* 

fsii^ too ofostiwa (29) im. osdor to oxpraoo ibo aoatroa ago 
iM tozwi of tlw total aataxatiOB aotiritr Ag(x')f tOo o^tl^ (6) oaa 
tw vxlttoa am 



miofo jk^(») • mm total aataratlooi aotlTitr of tha aetivatloa foil impt 
' : at a raiial Alat«aoo w imm Wm noatroai mmm* . 

9m oiaatloa (H) oa^pfoaoos tlw Bautron at^ to taaaa of tH# 
total aatoxattoa aotlTlI^ acoi la amd to tot ooloalatlto of tot aaatseoa - 
:ago to a foil aotooatioa oaporlaoat. . 



2*4 Aetlmtioa 4aiClr«i« t 


In n foil nolflirKtion WEpoafiMat for aoutron ago a^oaurenonl, <1^ 
lawiio aooMtrtd ia "Wio totol aatamtlon aetifliy of n foil 

kopt at a otrlaln point ia tl» nodormtiag »«diiai» for a porioa of 
laigo oaoui^ for ^o foil to l»ecs«8 ninoot fnli^r aatumtod. »io 
aaturation aotifi^ of oaoh sidt of an eetiration foil in oalotdiated 
fmn tbo toti^ amlor of ooanta of Hm partieloo Miittod fron liiat 
oido in a oortain ported of tine daring tiio zadioaetiire deeay of liio 
prodwot aaeloi foimd dtio to aotttwm irradiation. In thin artlelO 
an eaqi^resoion la dotolopod for aataratlon aetirity of a oortain 
aidi of an aotiiration foil l»pt at a oortain point in tiw aedorating 
aoditioi in toxns of ^ total nmibor of oounta ottalaod fzon a eemittr 
ia a oortain inloml pf tSao • 

Analyeia Ikurlm Irradiation 

lot I(t) • tlm ambor of prodnot noeloi at any ttno t after Iteo 
foil aao pat into tlio aedorating nodiany ; 
and ^ » mm dooay oonoteat-af tbo prodwt laotopo. 

ibo rati of inoroaoo of tho nnnbor «f mam jncodnet iiw>loi 

a HiO^ tata of tOoir produetlon due to noatiwit' ix m i i a ti a a t 
; • ilio la 

fbe rata of produotion dm to nontion otoal to 

oatnvatian aotiri^i «iat ia, ttoo onto of rodioaotiw dooay of mm 
produet molol at oataxalioay beoanat at oaturatioa tboro ia aot up 
an ofuilibrinn botaoon mm rata of wriii^tito toear ««* tiio rati of 
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fioittttttea Ant to atfitxea iisadiotton of ^ fioioot oral hmsm 

*9mi kiaotiai Wm ikmImix’ of Hie pxoitiot »el«i ixxiNlialioii 

lo govemed %gr tlie ttoetloii. 

§ - ji, - X 1 im) 

19te isitieO. eoaiitioa to the e<ia&tl»tt (SA) 1« ohtetoid f>ea Hio 
foot Hmt the ffiotOea oi Hui praiuot isaelei ot the iuetont at idiliHi tbo 
foil io imt late Hie oodexating nedloa le mm oat thus 

I<0) • © C2t) 

fOo ^f8t«B of Ofoatioiio (j^) aal (27) yleMe Hut eolation 

AI • (^) 

Hio left eido of the eqpiatieet (28) ie Hw aotmtr at the* 
t nfloir Hit f&ll it fat Hat© Itoe aodeeatlaf aedlsei. fl».a©tiiilgr ■ 
teiiiae oi^fioatnlialljr aal teaie to soaoli the oalae arniq^ta^^Mtllr* 

Xii 18 lialf-litoe of tho fxodaot ieotopoi tlie aotiUty attaine nofo 1»«i 
99.U( of Hw talaa of Hw aatmatlim aotiTi^ oai the foil io oaniooii 
to have twNMwi ateat iktlljr aa'^^ 

Ammm^ 

Sit l(t) • the laaitif of pvodaot anolei at any tHio t afto» ttoa 
;' ;ii^:ia tHioii oat Hw aodoawtiaf 'aeAimif ; 

tail IL » tha Mtlal imahea of Hm ppo«t^t bmIoI at 

w " ■ 'v; , 



m 

Mtimjt f&iX im tiOmii Ibt prodaet iw-toiHi t»sdtmo«B BspsiiMnatiiiiS. 
«idii<NiB-tiir« iBttftar waft lam wmlmr of -Ih* pioftool xuolBi nt «iqr t 

Is giimm ligr tiM sqpisliss 

t • ^ ^ (tf ) 

flw isoBber of Iftsi pmim% asielei szalsxse iwUsssttfs 
fttes^ ia lias iixts^xiral of tiaas tetmsea iastsxrla waft 

m fbs xamlwr of Hm |>zoftaet iswlsi st tint t| 

- DU >«tel «t «» product ruclcl at tlao t, 

- (o*'^\ -o-^V) t») 

3Ctt “fj m Hat coantlag sffftsitaegr sf Has scraii'ter» tbat is, tbS' awlMap 
of f ssri^lss souatsft, on sirsasgs, p*r psrtiols snittsft 
ftgr sifts wr His foil is i^wlsft, 

0 « IdSB lw»tsi ssidMir sf sowls sbtsiasft in HM) Intsarval of HbMl 

IS'tiSMin Hm iasft^^ 

waft 9 m fbB bsekgxouBft ssiibIs in m sstnO. intssssS of tHw* 

Whoa -His SfHStiwt (50) ssa iMUnrittsa so 

: §■ ■« S ^ s*' ^'%) 011) 

iwitsiwtym sstl^ sifts isr -Ibs foil sbiSS Is ooiiateft| | 

is sacjprssssft In -tsaens of Has -lotsi sosnls 0 sal -Hui lisHoftirofinft sswats 9* 
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V m 'ttui eolistiiiii tisi s«BiB for •«Bii ll|S•)t 

sal m Hm izuotents «t obiob Hut mmtixtt ^ firvf coi iliii 

M«eiii BiA— rtaqpootiwljri ere e'ter^A* 


9eix^ Utm su^id.pto 1 «»A t te refer to ttae tee eMes ef «ti eetivetim 
foilf ttMi mi&mtixtm eeiiriefee ef Die firet eat Die eeeoaA eMee"ef Dmi 
foili ean Diea %• vritlNm m 



Miii^ Die efwMeae (!$)»; I$$) »«& Cl4')f MiliM«'tiiR 

iiir|fet% eiH» lMi 



. ' ^ Piil POmillrUg ' I . IP' iIPwPPii ; PPPPipMwl 

PJI PttfllwMiill PlBPiPliiPPlI PittiPiPP # ## 

. ipiiWl'Tir liPii!fWpP''W!W 5ip^j|pe.DDiP!DPD^''^'^ W' ' DiP'llPPPPf' ' 'D(P»Wipnp^-e^elf' DF W Tr'5’^*^P|IPF' > ^ ' ' 

X Ijv p ppmi'IPmi Hip iiwi*|p|p tft itfMiii Ifeip 


is miA«, (35) <muq. te sia^iiflsa is 
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Umi s^pAtiss (36) fifSA « laiabtr proportioml to tlM totsl 
SA'toswIioii Aotiinty of #io foil la 1»znB of tb* Aizoetl^ OtiMirratii 
SpuKDtitlA* lAiiidi «eo wasuxod la « foil aotivstioai oatpeiribw^isl for 
amtiNai Ofo aoooitmwat* 

£•$ lOttteoa-lMlwa Aotirittoo of laftias t 

la.orAor to m$mvm i&m opi of tlalaaiiaHtexgrlliia ooutioaa 
to tbo laHoa soooauwo oatrgjry'ootitotiOB folio aaio of aotonkl ' 
tMim 'ooatoiaiai 9§»n% of lBlliaK»11f oat of lafiloai^tl? ooo 
moA la tho oaqpoxiaoat* ietb ZaAiiaMif oni XatiMi*>t1S sot ooatorloA 
iato ro&ioootiiro iootepto #«• to atatroa iinrotlotiio»« H* aeutirao* 
iaIaooA zooetiono laui 4mmf aoAoo of tbo proAaot iootopoo mm 
.Siroa iNtloo* 

(1) ♦ a' i (o^diao) ;' ,' 


m 

laatii-IIS 

(4) 4 . 11 ^-^ I ja (stebla) 

(f) ♦ a^ ->• Sa’^® (atabl*) 

(«) I»’« ♦«’-». 1.”*“ 8»”‘ (rt.1,1.) 

Siae* ia a foil, ae-tifatioa ^wperimtA oa taatioa ego io Xaai»>» 
xnaoxaiw* ia« foila axo ooaatad afiea waiting for a sMianarod ^xloi of 
aboat 10 aiantoBt tbo aotiwitiea (s) anA (5) mm alaont faXly allalaat«4 
4m to Utoia mvjf abort baif-iivaa, Alao Hw aatiwity (2) ia warjr aaall 
bteanaa of Urn aualX iwraaatagt of Xaaiiai->113 la Iba aotiwatioa foil* 
fbiia ao ooxcoetioa ia appliad to ’but metsumi aetiwity la oxdor to 
•UbiBato Ibaaa two ael^'idtioa* fbo aetiwltioa (1}» (3) aai ( 4 ) mm 
aaialy dtai to bi|b oaaag 7 noatnaui tm wbii^ tbo aetitatioa eroaa»4H>«Mow 
art vatT' aaall ooMparad to tba aatiwatioa areas-oaotioa Sm Wtm 54-raimta 
aaia aatiwiiir (i) wbiob ia aaialar daa to rtaoaaaea aautxoaa* Hio 
aatifitiaa (1) aaS (3) mm mwf anall baoauaa of iba aaall foxvd'nbftil 
of Xa»113 ia tbi ootiwatioa foil* Siaea foila mm irroAlatad fit - 
abaat f boata |I0 .baSt^Mvoa of Ibo S4<Hadaato««etiwitt)i 49*4at** 
aatirilt bailda «q| otOf to a woagr oanOl fzactioa of ita aataratlflai 
ttMtiibaOi 10 ooatMitloa io aptliod to ibio aaaaasad aotiiri^ la orlot lMl 
oUaiaaba tboao bli^ mmmr aotititlaa ( of eoaraa a oortootioa io attHod 
to tbo aacbtueod ootifitt for rnimsimtim llwb P«rt of fbo 34-«i«ato «0|» 
aold^wilt ff ) lOiiolt io dao 'bigb enozo' aeatroBo, ia mtimw to fot ti* 
ootivil^ ladatod obit It tbo aowtroao of xeeomaee mmmr ) boi i'l 1* 



ss 


«««fauiA 13iat «31 fh* 0 <m&ts oltfaiaii m 

10 niauttte after it is t«l»ii ovtt of tbe am^tratiziK antiioB, io ftise to 
the W“«iiaat# actirity of deeeytog iato Sa^^^# tteua Ifao taia# 

of 1Stm dteay oozaitmt X ia iStm equation (36) for ealouXatiaag tbe 
satttztttiea aetiirity from tlae eoante ottaiaodf is WLlmilmted from 
Hiio liii3X*Xife» 



Gsmn tn 


wmssmt^ mss-m aw ?») ged!iie 

3*1 PtscriLptlaa of Umi ttBtHttit i 

la a aoutjraa i«» dotoxwlaatioa oa^oxlntal aoiag foil aotivatioa 
tooboifiio asm iittia ofaipwais atodod turn a laidt for ooaiaiaiiii^ liia 
ttodomtiag aodSmiy tiao aodozatiag aatexialy aa ermogemna fet Imldtag 
Hii aoatxea oouxoo ia jpoaitioa, aa arrragemeat for ouspeadtog Otm foila 
aaft a iwia^eoaBiiag; aot-af . ftaa detailod dooertptioa of airaxgr OfoiiiiMiai 
aad IlMi laaaoa of its aolaetioa la givoa tooloa. 

tta Alaaiaim faiflc 

Uka aodoratiag aadim ia wModt aoatxoa ago vea doiaxalaadt 
ikma ioy aim AlaBlaiaa^arator alab latHeOf aao ooataiatd la aa aSoMiaina 
Itadk of iaaite dlaaaaiaas tiO«f oaa a 1M*9 oaa x 1f0»f owif mdo «£ 
i*3$ xasiaialc flatoa. ilaaiiaiiaB, wm oaod aualXljr to OTOreoxe #]« troatOaa 
daa to oorzoaiott aoi atm zadioaetlrltgr tbat 13 m toak ai|^t ao^uiro 
dai to 3oaK MgpMwiro to- aaatsoaa diisiag tbo oa^rlatat* Wm ofiatMiifMl^lM 
Igr daaty. ate* of ttao aodoratiin aadlaa ia tbo 'teak two ffwoxiwd laf 
tefariat il» : teiii i4tk a fair of lit am x fl«i.oiMt: x aHi;M ; : 
fafimax teaate'tt laia tea ateiate otaxiaffad tea otear te tte mitelll \ 
foniaa of tea tef of tea tote i aad tea afeMMita aeaid aaailjr la oi^fKXaMI 
ftea aoaia otear Igr alidiaii team i^art teas gattiag a :atxai4tei ofoxtiig' ' 
te teo aiddla aaffieieiit ter teklag oat tea folia, la ordar to oloaa 
tea aaail alita laft If tea fmmpm akaota tea tete aaa tertliar ooaarad 



m 



flw tsslc eozitaisaed * Mxl«e 119*0 mm wMm x 117*3 

3*175 mm ’^lok plmtma (tiiovm im Flgurt l) of ooBowxoiia. AlOBiajyM 
(9f •769l( pxxo oil koH porallol lo oxio mmttmT m% m .gai»' .of 

0900 ooBCtljgMtxo iOHlwIffBoiiy wiHi hmlp of ii poix* of ofttooxo .(i&om ia ' 
fiCUXO l) At tlMt' lottos ASt A lAir of OpaOOXA At lili top* TIlO' l^p0O03P8 

mm iMi^o of 2,34' mm s 3*54 oss x 5*175 mo- thick Altniaiiu oaflo 
Ottttiai; om of tkw axho of ttm oaglo At a .xofOlAx t^oeioff of ooi 
mtxo* Bw oiiBlox* of onto is A opAoor woo ofBol. mm atslos of tho 
laiiiisiWB plJtlMiOy ASA iho onto mm ba4o oo wife mbm% tho plstoo woxo 
pH^«fit iate mm tftmm* flio eostxol oix Alsafstss plstoo om^ 

(likOfini is Mtpxm 1) hst a ooaptiooX xootospiliKr out fxe« Hio topsioiit 
Hm 'foirliool ooatxo. ilso* '9ho estOy €6*7 Aiw €oop x. 7*6 iws wiAOy fS' 
mm plAtoo 00*0 doolgoi^ to foiis a ooatiAi «rxi’^ ;fox ooewHsodatih® mm 
nistsos AoiuMMi fostAisoar, At A oostxA}. l«OAtii» iaoMo tho sodojistlai 
iccdiaA*: Is oiiof to mm tho .dAoisod jasDisiss^oAtos olsl. isttlso ; . 
Alofo tho sowteBis iowfoo ooslifais* a olitlsi piooo of 1*175 wm IWelK 
Almiaim plsto («homi Is 9l««is» 1) mm fitted into tlio ost of otoxyMio 
^4f , HH iUc ooslioa flotwi* , Hw^ . olMixe pioooA 00 * 0 - jMft s* 1 ^ 0 , 'A*: H*- 
onto, Is thf oostfSl. iiI « s| .i S iWiv i^too Asd Aoali foUy.oJoA* mm porMm 

of thO #a1» AlOOO ISO OOStlfOa OOOWW OOSIaISOS* WAAllFf fOA»; sisii* 
too At tho top Aid too At tho tOttCMB* Of OAO eOAtlSOtaM lOSg plOOOA 
.Of odSiiSMSis^t^ poMlod '|i9i»o #0 ii 4 P' 1s>tiHMS iSo a3»sIbI*S'.:;'::;^;^ 
ylAtiOi is o*de* to Itoop tbs plAteo . posAiloI to cos AoetSo* AH'liMHtft 
At tho doolfod opAOlsi of mm oostisotio* .■ 








Sf 

^A|^t 

Xm o«A«ir fet llie dvsima AliMisi«ai<^«l*» eXal^ X«ttto«iy mm* 

^Nua 1QD0 11^8 of {>iir« ll#if water was refuixwd to ffXI iM t^8 mpmma 

l8ifira*a the alwaiaiiin pXatee* fap water had a eeadwetiiri'^ of ahetrl 

tOOO siezoahoa/eai aad ao it refuired a eonsidexaliXa enount of pwrifi* 

14 

eatiea • fap water afh»r distillation had a soaiuetiTiV of ahoat 
14 

to MlsraoheVoB shereaa the soatastlwi^ the tq^ wa^r was wasured 
to he ealjr ahoat 0*2 aieroates/ea itfter passiotg it ihxsui^ a four-eoltaua 
I«A4S«0« deaiiMsaliaer plant* Sease hhe dwaineralieei t^ water of 
eeatuetiwitar 0*2 wLercwhen/’em was sawd i» the eaqpwriasat « this water 
imtalwiiied a total of oslf aheat 1*l» parts per ailliiat of diasolwed aOliiSi 
fhe deaiiiesaiiMr plaht ecsas'isted of m aetite iwrhoa fitteri a la&tioa 
ii3Ki^hrag0 ii03jraif IMI ^ it bIjmS '1Ni 4 imlMiif '' 

»o«iirod a recisaiatiaft' of the oetioa aot'^'^'lio aaion waohaiige ooImmi 
aflwr fiwii^ am oatpat of ahoat 1000 littwe of pare water* Xn order to 
ooatimoaeXp oheolc the pai^lgr of Ihe dwiioeralieed water» One owlpfl 
Of the deaiQOraliaer was paewid throai^ * ioiit'iotiwitpwter M it. ; 
entered iaiw the 'hiidi* 

fhi leation iowpee X.\ ; • 

A 1*00110 flate«iM»4i93rlliiiii eentfeo eooree of Hw e t f O 'Oi H i' 
of ahoat 0 r aioslaooi/oeo oModiaoi froa Iho IMMia itonie loeoiMli 
OontiOf iroali^ woo aeod in the oxporiaeol* fbo |^atoinLao<4Wii|ll^ 
iatexwitelMo eon^poaod woe eotorod fcew all eldoe in a otool opllodriM^ 
OOfOr T*9 ew hl^ aaft 9*5 em in dittBoter* ibi the oteel oover hoi bo 
holdiiv port otteehod to itf it woo j^t in a reotoBcalar eoaret eoataloor 
lltowB in flfare S) aede of peropOxt ediiOh weo oaopaoAed hp a eteol wlro# 



m 


YittteiiimHMxylliini ntatTOa mvam l« m eaexg^'^iatslbtt'ICfd 

ts 

hKViag « •i9»xg|F««p«et]nai ^ (tSenmm ia fipixv f ) 

tern xoat^lf mm to mJbmt 10 •€ Kt? vi-i^ tm wnmm wmtma. mmieey ^ 
alKmls 4«2 Siaoe Hbm ha3Lf*lif» oi platoslua is t4t900 fSimB 

is iniX7 vtssoaslfrXs to mtmm Itw ssuzsc ts fsasiii stswijr AutiJig a 
fm of sa ssqperlmBt t&r mu^rm. 8g« 4s*M>i«ii)stisa* 

.fiis. ioialyatloB itoiXs 

^Sis sBtifstioa foils ttssA ia sacpsiiMat vsas mis of ptnro 
Xaiim oontoining Of Xaiios^tlf sai 4»t3f^ of Xitilca-11|| oai 

ooss 12,7 am in ilsmtsr m& 0*294 aa tOiek* lo oxisr to oliaimts 
ootiiritlss iias to tteaosl asatioas 'ttio foils aoso pat ia Ceiatuss'-eoasr 
sots iiiiiit fdwostoi slaost all Uto iaooaiag liisiml asatims* Xa owioir 
to saspoiil foils at iosixsi losatloas iasifto liw aeiofatiiii'aoASMtt 
■m CsiMas<«ov8zsi faliiiB foils aero pat Into foil boliors (oiMMa ia 
Piiaxo 9) sbisli asfs oaspoaAsi fras a foil suspemioa soi (saoss la ; 
9i#iwo 9) W orK»i 'ttirsai* m» MU sa^asioa set vss a stro%ht 
slaaiaiaa rs4 190 om lsx« basing faw iismtaisol bolso at a iistaaoo 
of 19*171 aas ia-botsssa* »s ^wi soali bo siap^ljr eapportoi, beia la 
las fSMillel mi perpsatioalar iirsotioasc silii its oais rsstlai la 
gaootss oat at tbs top of ■#ai olios of IStm tsob* fbo roi ooali siaib 
ia His gvsovss a fos oontimtroe aloai its isagia mi bo flsem is a . 
issifOi pssitloa wm ^ bslp Of a pair of olSiisg alfsaaim tiai^ 
jmtisg siio serosa, at fts sals iif ^tbo ml# , , 

: ’ foil ^boMsts ssxs mao of foropm is orior to adalaiso 

ftaa porlarbalioa ooasoi bg istxoimiaf mottoor mtorial la ^ aoioratlag 



tlbm fvrtiurlMitifai i« alidBiai if ^ %•«»»•» 

lilt iHiatzftliiig xwtitt of Hit KateriAl Introfiuoed tad. Hit aodoxotiag 
ditpiattdt id ttialiM* f!bM i^emliae Ytlio of ftmfHue 'is 
195«i and Huii of ii|^l sslex' (Hit modomtii:^ stdiwi dl^^lsoot) is 
14t«0» sad boast Hwi flux pertuxbaMon sat at^llniblt* 

19wi foil sutptaeioa xod was fixed ta Hit potlllon ia idiiHi IN) 
ooaHna. dlsaitlxlesl bolt ia 'Ho xod oss xtirlioslljr sbon Hw niddio ' 
point of Htt' Ittlotta Hit etxrl'xsl pair of siuaintun pistosi sad Hai 


Bttttxoa souaot oontsiatx sea lotrexod dotm into Hit otaHrsl osfi'^f odlH 
btlp of Hit olttl vim sttsHitd to Hit ooatsiatx sad potoiai 
Hit otatzol disattxiosl bolt ia tbt xod* foil boldoxo «txo sutptadei 
into Ibt botoota Hmi alaaiaiwB plsltt Haougb Hit oHw? bolos 
ia Hit xod (Hii bolts soft stfistslly sboft tbs idMdlt points itf 
gspo). ibt fail boldtft stft i«pt ia pwitloa tgr ossll itod-stigjbts 
ooopo'adtd ffos Hmi botle® ^#f tbt foil ^b^isfo If ajrloa tbiood 
|6.*t OMO loan* mmm» of Hit aoaHpoa ooiiaot sad ;Hm sotiHitisil 
foils mm sii ia s bsadsoaisl pl«is saessHiir i|*i oas btlos His sails 
of Hm foil osopoaoiea xod* mm fKaxo S io s plsa of Hw ooHHp 
HiosiiH tbo pooitlsao of tho-aostaMi oosfoo oai H»' foilo# 




fho iotiOf«itllef ooaatiat oot^ obooo oHioastio dlsgxos Id 
Htosa ia Hio Vigiixo 4» soo oood la Hao oapoffatal* fbo piilooo f««a Htt 
§m tab# 00X0 fixst psoood Hio fMaSbiai osit* fbo osiooitobao pHlaiO 
doO to ttai oltolveas liboxotod ffoa Hao ostbodo of Hio labo bsf tbo 










latviftetioa of iii« jpoidtiiw ioao mcA tlM aDiiyoM&l>l« fcsMA zagro |areAiiott& 
ia liM ttilw iiiziag oouatiag ««x« ^ unit* Hw oa^t 

pilat* ttm Hi* fatasiiias mlf ««xe oowtod 'ttw 4«e»&« ataloi** -liMi' 
fiomtiiiB tla* was mt at 1G »iaixtee witli tlM Iwlp of ^Im fztsot ttaos'* 

$lMi GHi tato «ii3i 'Um) foil xaok kept iaelie a laaSnaMitla la cwiot 
to f&xm laokisjroital oooiit zate of oouatli^ Ofotea. fbt flattoat 
iiortloii of ttee euzve tsft iSm mmA xate» oktaiaol Auo im on lateaae 
lM>ta-«oumi kept on Use ilielf no* 2 of Hio foil sack (ibt iNilf no *2 
waa ii«i»d 1^H»itgki»it ttaa oapoxliBeat)i aioiinit tl» kigb iroltoio ai^llii 
tO' Hat G«lf tiika» boA a aliqpo of aboat ^ of ^ eot»t xato paf lGG*ilblt 
of the ill# voltacoi ma& tbla plateau warn obtaUlnea ot a M# iroltaie 
of 1S00 a 10G fbllOt oaA bonoa ^ take mm opoioteS at a bl# voltiiio 
Of liOG folto obtainos fkQ» a M#lgr atablllaoi bl# irolto# mm #1# 
mm oonneotsS to Hw tSG lOltiHoaiiia 1bio«# a iroltofo atabiliaoi>« . 

9*t tzeooluio of the laaatoylaoal i . 

fho folio i*o»e tie# to tbo foil mmpmmim wNI at m iatewal : 
iKf *«W «■» otartlji* at a Olataneo of f *fT «ao fson tbe oeatzo vt Hm 
l■latzo& 000X00 1 aoi fi»ot, aoaouxoaonta we» node m ^ poipwaliW^iiir ; 
iixootioa* It a tiao onljr tbpoo folia wo*o loaezod into tbe aoloiatlai 
aioilini in ©»le» to keep a n^ntaMO flataneo of If eno botiooa auar palf . 
of foila» oliioli io »ttai*«4 to oUntnato m tSmArndm offeot of ono 
fell on onoUMMT* Iho tlno of pattinf too fotla in iBni noletnttai noilttn 
woo neii#3r notoA. Aftoo atont f bo«*o of iavoAintion ^ilion m ftllii 
oifoltoA noft than W*1$ of thoir •atuspa'l^m ao^oitioo) Hw folia ana* 



If 


Irtwa out of awfiiuai oao ^ ouo aM mmta€* li» Jjwtaat *t oiiidi 
a foil van takou out woo tm03Ci^ noted » eM a atop<H»atoh waa atartii 
mtoatisr at t^t iaatauit* fan alsntea after foil vaa talcam outi 
tfcMf tf^tal auffibar of ooimta fnm tbe first aid* of the foil iu a oouatliog 
tlisa of 10 Bimtaa 'was ottalnad uitt t^e @<41 oe«artiiii. aat-«f « 2a a 
alnuta Hia aide of tfee fail «ea eiiaail^d aad tlia oaooad aide uaa ooimtai* 
2» Hila toth tfaa OcdBioa-covered Indiiaa folia | imd liie Oadaiua* 
and ladlua-KKovared ladlua folia at all tbe poaitl^ia la tlM fori^adieiile^ 
dlxeotioa erefo oeuated • Care uae takea not to vm a foil wi^la a1»out 
f lumra after it waa tidcea out of Idie aoderatlai aedluBy la order %at 
ita aotiril^ ai^t drojp doea to a aodllfltle raltie (lose Hiaa 0«1ll of 
Vm iottusaMoa aotiritf)* 91m taoli^rouBd «aa ooMOtod for 10 alau'No 
(a foriod ofual to liie louBtiag tlao of tke foil) |uat tefore oouatiag 
iSm flxot aide aad juat aftor oouatias tba aoeond aid# of oeoa^* foil.* 
flii oi^rdamtol data f«r Hm poift^alioiilar mam mm gkmm ia faHaa If) 
aal (®5* dftor thia tiw. foil auapoaoion rod *aa fat fia^al to tlwi 
aluBiBiia& flataa, aal tiM tmiM mm auafaBdod Hio tko aana (^aiM.) 

Umi mm aata of raadiai^ •§»• tolwa and Wm oaqMtlaaatal dal* 
fit ism' fatellol oaat aueo fitea ia 'IPitlta |t) and |l)« 



If 


cjictiMfioi, msmm mmxmim 

4«1 Iwi Ssttarirtlcai t 

faiiig fli* tqafttiea (56) fto ftatuxs'lioa aetlfttii** at mrtosN 
Ai«tttiMpMi* |!roa ISm mutrm mmwnt mm ««lettlat«id» lliil* eaimtlag m& 
aeiiKat«4 foiX| Hnm hm}vgmmiM momtm MA to ft* •etaol »MriMr *f AMoiB 
of ft* foil ani li«»e* * eonootloa is &]pfll*A to fi* total maibm mi 
OOSfits ol^roed tmm. tO* aotitatod foil in oxAoir to «ozv*«t for Hiio* 

SiBO* lalimt low m flsit* ooti'v*tio& orostMMotioa for aiiitreiss of 
•airBioo lii 4 At*r thsa mmmmmm •aorcort o frsetioa of fiMtos«tla« 
'OOtirity of • QoAsiWMioinitod Inliini fell, tiuoKMft moll, i* liiAooNl 
tOo hi0i eno'syy iMmtroa** Wtwm m oorzootion is Oj^lioA to 'tt* CMiAMt* 
oof*«*A XoAiain foil oetifitios ia ostor to ollaiast* tiMi liiiO oaorpr 
•ofLrity* la a foil ootiYatioa osportaiBit for aoatroa ag*: . 

aswlr^ aoareo aai tlio aoMratioa foil art Ootb aeceeoarily Of fiait* 
aiso«i tat tlKi aataralii® aotiirltloa sotaiiroi for th* oaloOlatiANB ibm 
aoatroa m§» mm tlwo* arSaiai fraa a |>oiat aoatroa oowpo* at specif lafi . 
yoiats ia tli* otoAoaatiag aoAlaa* Ksao* a oorsootioa is ^plioA to ^ 
laeaauroA oataratim aotifitio* ia oiAor to oWaia tli* oeoroot aotiiAtIo* 
arioias ffoa a i>oiat aoaro* at i^HMHUrioA-jwALato JW ll»*o oorreottiMMi . ■ 
aia oat^a^IM IM^I^ 

IMMdcaroaBA eorrootloa ^ 

orior to oortoot for baeiigroiial, mm *w^o» of ■ ta^gro^ oooata 




tlmiirti t&x m peti0ii ot tSm 1© the eountiag I^Umi of the foili 

loot iMlom flM fixet oMo of foil io eoootodf io subtanaeted txm 

lilio to'tol nittbor of ooaoto obtaiiaod from liio fixot otto* la oxAof 
ooxvooi 1^0 iotal maker of ooaato obtoiaea freon llio ooooad oUlo of liol 
foil* isbo mnbor of bnOkercaoid oooalo oboorred lor a i^riod at ttm o^aol 
to ttw ttoaatiaig ttw of Idio foiI» loot oftor Hio ooooaft eido of tbo foil 
io oouatod, io ottbtreotod ^nso it« 
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OorroetiBB for liidi^gaorgy AotirotlOB 

2a oxdor to iwmot for ootiiratiOB, o oiiglo oodaiiiM!* 

eooored fadim foil ond o Oodaiaa-eoroxod ooadoiob of tbroo oiallor 
laditoB folio art ootivotod oao o^Ttor ^ o'Sotr at the ooao folat la tbo 
'Modorotiag atdiiia* ttm ootarotioa ootii^tf of a olasli dodaim«<Hrpored. 
ladiiw foil io duo ta Boatreao of boHi tbo roooaoaoo oaoxir oad Hit 
Mi^or oooiiioo* f&o aoatroao of the moxaol xoslon oro oboorbod If 
tbo cadaioa«Heoirtr itmlf • ilio oolaraldoa ootiril^ of tbo ietoxior 
Xaftiaai foil of the aatOmieh io dw ©ajj %o tm bl#-eaergy aoutrojae 
olaoo ihm remmmm mmtwem oto oboorbod by tbo oator lad i*» folio 
of the ooadaieii. fliotolOio, 1l» ootaatoti^ ootioity -at the iehemm'-; . 
XaAlaa foil of tbo .iMe9dKi#i lo oabteaotod flea -Iteo oottillar: of Umi oiagSfci 
CadaltBa<^oorod |ail«nt foil » oat tbo xooalt io «iO ;OOtifi|Otloa ootltilf^^^^^:'^ 
iaiaood oOIy tbo Boatnaio of the rotoaoiwo osoxsgy* «iao tbo OfoattMl ■ 
*9» ootfoottOK fw llMi lUl^^b-onorgy ooMoatfi^ 

dy(ioooflOaBo) • A^(^«o#w»od) - i^(dd«B-oorerod) &f| 


m 


for ftni’f Si««8 of Sonree fell 

HSiit »t8«tix«d «etiTitl«8y iluit iv, Hm 

•©ti-riti*# «o«»el»d ftir %«okgx«ttM and M^^mxgy mwUm.ti&n, 

<lo»i«e1w>d fox 'Hi* fioLta siseB of tbo aeutzon oouzeo and idM oetiimd^loii 
foil fegr ^ approximate foxKula 

aM • j^Cr) - f ^ » (3®) 

*,« k . ^-± . ^. . t . .^* C5») 

jk(x) m tto •a'toxa'Iioa aotivttjr eoncoted for IdM fisile aiaao 
of iSm ooiueo oiid ISit foil» 

A^{w) • ttio WHMiiiirod oa^ofttioo aotivil^rf ' 

X, T « ^ «tii «!• dimio'Ni' of iSm oeurot, 

atal a m tbo xwdiaa^ of tlw aativatloa foil* 

fliio foxwil^ aiMiaato a wifoai dtatidSitttioa of Hwi total atjsoMglli 
of tho Mtiitsoii •oa»oo wmx Hio iMmlootod atta of tNi ooarto m a ploai 
fWMdaig Wam$Sk ito iwialapi oad ,fa»aiL,3al 'to tl»^ faoo of idio aotita^oa 
•oil. ■ 

4*g oalimlatioii aH Biiolta t : 

mtliig tlM aatajatiaa aottaltioa eogwootoi fwp 
'of Umi oewroo aai Hm foilf if li» o%«atto^ 08) aai (5f)* Ifci toft 
onA liio aooiiata at Uko aoidtVitiiMi waft' tNiif oataaol loia>i1Ao>*t 





s// 








;>?t:'%!-l: 'a:i^%'. S"f 'S' '' ^,1 


,.j 


''75 


IQO 


f "' 

125 


/ cm.? 




•ttait i»y r*A^(r), la(ip*A^{3p5) mA reepeetiTeJ^ »»• 

wilAulA^* Vim pXotc ®f lii(A^(r}) mA la(r^J^(r)) Him x»ilat 

di8-|it»e« T twm •oturet mm Aaiemn In tim Wfia«« £ mtA ?• Ilixi 
p>iiit at m&ieh tlMi nwem of ofainot t twoonto otrai^t 

is aotoi. Wm amm unSoar Ilis 2ad aaasnt onrvo sni Vm 41iii MBSst 
ouarvt txfm i* « o to tiiis point sxo osXoiilsteA ntaKsjdLoiilijr nsiOg Vim 
tfc^soi&i^ fttlo* 

iinoo t^ sosttsafiag ezoss-«oetimi of B)rd 3 rcH|tn is eonstuit frai 
slN»at 1 0? to *t<mt to ksT snA thotosfl^r Asoxossos xopiAljr witli inBxwstnc 
saingl’y s fast nsutxoa <Mid.ttoA in an isfiaitt lijrAxegenons MtAlmi witli its 
saszgj in tlis ]|sT<-«sgion wiAsaioes its flxst ooilisioa after trsfeUlns 
a Xai«s AistaiMts f ifon Has point oliere it is amitlwA <tAs soattoring 
mm fret j^tb is isxgt)« Simi Has asntron lostsy on artxag»| a 
laxge fraetloa of its •asrip' in tfeii eoilislos (Hmi iwsiags logartHaaio 
01)0X87 AaorsaoBt in a l^Axogsiioas asAim is bi 8 b)f Hsi seooiiA assn fxo® 
patb is well shorter thsa the first, sail the ssoonA eollloios ©ocnxw twry 
Mar His sits of the first ooUiS'toa* Ibis pioMss is ropsatsA at 
staoetsAlai sollisioss, tbs assn fxss path A^rsasiaf aim sasb oiaiiotijii 
aim ms rssttit mat ms nsatxoa txswls obly a mort Aistsass iMi ma 
foitil mass^ it iS' tlaot soattsrsd. jftsr ms snsrgy of tbs asatren falls ■ 
bslss to bsf, mo Stan frso pam rtsalisi asarlar oeastsat, .Imt »sa mo' 
iOattorisf ofoos-MOtioB is laiis asA ms awitrMt:Ato«s not sofo 
farmer at ms lower onsrgies* Sioss nsatxoas slow Aosa la a hyAsasenotsi ; 
ssAiMi ia ms irtolaitjr of msir first eollisloai it foBsss met ms 
slosix 8 «Aoini Aossitr is wiy assrly otaol to ms firot-solllsloa Asnsitgr 



ill iiv«a Igr ilMi pzaiuet ©f lii© laaeoilifted fin* ubA #»© i»ei®»e©pift 
»«fttt©»iag ov©»s«fi©iiti©a mt ih© ©©uree en»*gy, for a poiDi iaatvopia 
«i««d 3 r ■oaotutispitio «oiix©« s 3mttt3R»ii0/iie© at Hi© ©ataKF ®|| 

ia «a lafinit© t(ir) i© thaaafaz© giv«a iy tte* ©tufttioo 


%<*•) 


S 2 ^ 

♦ TT / 



fb© ©fiiatiaa (40) fairiyii©!! z©pr©s«nt» tb© 8l©©ii%«^ova iaasl^ 

©t laxg© 4iataiia©a firaoi Urn aaatxoa ©©uxae imwmm ©a3y Huni© niatxoaa 
ilii©li luKV* tbtia fimt ©olliiloii at laxg© diataa©«© fim tb©' 9&mm 


(•(HM aoax©©-iMmtK©]3© 4© bat© HMtia first ©©ilisiaa at ©nail tlstaQ©©© 
fnsa Hi© ©©ufs©) «»©• bafox© tbaiv fi.z8t ©eiiiaioa a© far fra© tb© 
©©art© a© tbajr ar© «t©r .ffoiag to fo» 4 atninoa iMHb baa iHi 
e©ia.i©l©ii mtjf m*T Ha© ©««*«• aaf. ©ioa© 4«©a to Hi© ©f-t^ploa it- 
©uooeediag «oiIl©i«a8 aaar tb©^ mmemt ©oalidlmt©© %» ©lowiag**4towa 
d©a8iti©8 at ail poial© ia th© ©ioiaitr of Hi© ©oux©©, aat b«i©« Hi© 
slo«iag«4o©a daasitp iH m^X tistaao©© fxw tbi ©o©©©© I© ©at 
tb© fix©t‘Niolll©dU^ 


Hi© ©>•«• ©Hi©© ib©' tal aoaeBt ear©© meA tb* 4Hi ■MW«t <«»•© 
fiwi Hi© f©i«l ©Jiit© til© cart© of -iJiCt w ©l©ai#tt 

Hi r « 00 ©s© «al«©lat©A ©aoljiBtealli wtii tbo abfi© lb©t ibat ibt. • 
©l©«lag«dio©a (t©©©itf w ti© aoatzoa flu© aaA boso© ^J© H© ©otaioiM©© 
actlTityf bt .iKiwa 4i©t«»iMi© fio© Hi© •(wii©©i 1© iaiiiy '©• 

'bp ©a ©oaatloa of Hmp fmi 




(I I© aotatit©) . 


Hui ( 41 ) mm vxittcn as 


• lutt + te (^5 

anA hti»« tlw put «f Uir^A^iv)) a^iast r la a 8taal«}»t lint, 

JSm valTiae at l^a sazunauls a aai a ax« Aaltittiaal Iqr tittiaas 
a laaalHifiiaM) Mtasni^t lizia met ttm falrlj atxali^l partian af ijm 

9 

l>lat af lA(a> 4^{r)) agaiiiilf r* faiaf Uw ISm &UUm* mt msUk^ 

-ttai flat af liai(Y^i^(r)) an^alaai r liaeaaes wtmi^t, ttm feWmUe 
aaauXls af lixtafxwtlaa &za aasA* 

J*A,(r)»i - - (4S) 

m - t) (44) 

flaallf Ifea 1 »tai aarmw aniar Ml Mnaat aairvt sat 
aMraaaf anaaa aia taaai Igr aAlUaii ttm aaaaidaaj, aal fba aaaiirlMtI. ^faiffaf 
a ffi Hia aaa^eaa aft 18' aalaiilataA nalw i g Hm a^iaatj^ai (24)« ; 

Sht' f 4 fi<ai aaialta af aa3M*ai»tla« In liha paiallal aai gafaaai la al ay 
4i«aali«aMi iwa aliaao la laWaa (i) aal (11) Ilia INI 

zas|>aatiirt liNaMliiN';, naaolla mH aalealatiM* aaa tlieaB la INi i^ilaa 

i^f-rnm ^)t aal: (») aat (to)# 




41 


4*5 &t «m> stmtlaMiiwl Bfwiar' *? 


Biui to ISm iitet ^l^t tosie pzootoo of ssaioaetiir® dl»lAtigt«ti0i 
i» ototiot^Al in notttxo t tfao mantor of eomta otworved in n oertain 
poxloA of tin* fwwi 'Oa aotiwted foil lo not osaot Imt «»»ri«» aa mttov 
mWM ototiotiool •*»(»»» flit ot&tietieol tni®** in «» ©Ootnftt i«inl»#r 
of oomto I i» t follooiag tooio nOoo' £o» *Tr&v totlao^ii 

««• uooS. If tw» tinwtitito S, and Ig eoancy «» otatiotiool oiaofo 
mvA -g rg noopootitolyt 


iKtor in 1|B| *> * 


/j J 

f*i * **2 

f 

/ 2 


P- . 

i. 

/ f 



®2 


- - 

’Wl'MlMllMk Ml mUh glUL 


i Op^ A i 

i T t 





i0} 

>$% ■ 



fltiortiai fjwn tho ototiotiool owwi* in tho olaooifvtd nwaiiniF 
it irooMlf f Hn ototiotii^X oswono in nli IS* qpiontitioo oiloolntoA n't 
iatoxMidliito »%•»• oifliwilntion M tbo nontion «§•# Ofo oot3«^4i« ■ 

mm >w»4* C4tH4t). »tn»War «»• oioMotlooI •«»»• in 

1.W ««« mtm «• m wmM .«*.•»» Ifc* ♦» «<-•»♦ 

«ki anl/ttwl «* «>••• MW «• MMMi to <»m »• WtoMMl 
•nor •tw «■ Mnwil* * Ml * •»» toMiMW *T • lwl*o»!»w 
m w» • *»«»' »»■• “*•* “* »***“ “* •w»»«nlr ngUM* 


•3nr0ir* ISm «xvor in ‘itit «£• mlaiit im UmiI 

©iiloala^d mim «» «a» <4?). fh# tnroxw ia tb* i«t raOmm ta ll» 
p*x«3.3ail luai ]iffp«B4i«ttlA]* tlftetioat »*« iltaini' ia -Hit labit* (S) «ii 
(11) wilto Hw 'valuiB ftunBBBimiB, 

4*4 MBcuBBiaa «g Hit i 

^Bing ail mMwamiy oeaxaeli^aB IIib mm%m& wgmm ia tba iiamS^i 

mat pBypBaaiBttlar Aiiaetioas mm faioHS la la t9*3? * 0.444 miF aai 
2 

TI.09 ♦ 0*470 Bn gaBjiBBtitBij* Utoagli latb BspixiaBaftBi mft IMoxBtiM. 
rntrn valuaB of flBsioa MalmaB to taliiai tesoiaaOBt potsaUai' aai javpait*- 
iloiii'Bar to fXatta ia jAwiiaiiMaaratBa tlab: XattiOBBf mm avaixaioa ia ^ 
litoxalntieti taXuBO foa tba ago of ftt<*io aoatioai to Xalina voooaiWMi ia 
tbo paxaIXtX aai ]>oi: 9 oaiioaX«r iiiootioaa axo aet a-vailidllo^ m|i ti lUf* 
flM aoataoa ago la aw paaalloX ilmotioa la gxoatoa ibaa Oiat ia tbft 
poyfoaiioalaa iiataiauai. ®Kta is at ia aw oaao at aoatlalOa w3iiia 
fo» flaaioa aaalafOBa aljwl***'**/ ffltla. ioJai p»otoliX 7 to tbo foBoatag ■ 

mmmmilk m 
aPpaBBPif iiw a 

laiBi tla ajaiaia » ^iwi y lar Hw tolww-fraotioBa of 

ifO vatoa ftii^otifoly la aw- jattloo* a aoattoa oiPilai ioai 
la aw fO^aliiiai* ilf 0 im« ftaatiwi a of Ita patH 
awialiai aia f tbaoofb aator. ilao aa aBoiogt awKtewa 

aloKiaig ioiw la aw iweallfl iiwwtioa iwa a ftaatloa »:• 'if II* yaak^^ 

' ■ ' ■ ' ' ' ' ' ' ' . ' , ' 

jt iyituttMi iMii aw ftaotloa w awoa# aatoa aiaoo oat of ail / ■ 
yaaw ia aw yajaUol ilaootloa# mm ^Wwoo waboa la oiopoirtianal t* 
aw iwmtim * ) asw' >WP. tb* «ar tbawali 0mia.im ani aoao (Wwaa 


maA»T !• pxei^Tlioaiil. t© timtimn y ) nx^f «n. -Hw way 1iixw#i 
i»%©r* So» fwiwwtrieftily speafci^^, a sMui^a ©a Ith© av©!©^© lie» Hw 
IMBi© Jfi»©'l4©a ©jf tt© '^xotig^ AlCTjiaiasi ia b©‘lh tt© ftimoltl©©©* 

Sla©© ‘Umi aAulma ©c© la jmx© Al^taftlaia© la aa©li ipMalvy Hiaa ISial la 
pay© •©’Niyf lb© ©i©-awBx©g© aaozasoople ©(atltxlat «*©«»-©«el!ioa 
la ©©©lOMl iKiii©^ lo b© Hi© baeja of fualltatl©© x©«©ealaiB la aaltt«xa atf 
©i©} ©f Haaiaiua 1© ©aailtr ^laa lhal ©f waloy.. ipa© to a xnatioa . 
alovlui «©mi la tlw payallol llaBetioa bas a ooapasatiifoly Baallay 
pxabaMUty to bt ©eattex©! ©at ©f Alaaiaiua If it 1© ia liaaialaa ©aA 
a ]L«x8©y pxobablUty te b© oeattex©4 eat ©f wa'^r If It 1© la «ttttti^« 

Sb© fxwttti©©© 9t tb© pa*^ ©f a acatxoa alawiag Aem la tba p©xp©a&leal«ar 
Almetlea xmala aaaff©«t©4 by 'bbi© liffemaea la ©Mtlwvlag «xeaiN«e«tl©ii 
bat aa mmme* ©oatsoa la 1b© pax«i3©i Alxtetlaa ba© a fzaatltna gxaabi© 
tbaa % of ita palb tbxaaili Alaslaiw, aai baas© lb© a©© la tb© paxaljUil, 
Altwotlea 1© i^mat©© tbaa ’^t la ^ p©ipraileida» Alx««tt.oa« 

Kially tbtM talaoa ©©atxea a|© av© attiamy flu© ag©© ©aft 
aot a3U»plai«4©im iaaaity ©ft© la tb©ljr x©ep«©tlt© Alytotio©©# ®1© 

1© Aa© to tb© f»at 'ibot tb© ©ataxotloa ©etlTl^ 1© pfoporti©©©! t© fh© 
©•atf^ Ha* (tb© ©tafttloii ««i obly if Ibi li© fb©e*y 1© ©©©©©©A 

it ii pfoportieoai t© ibb ©le©i%-^»© A©ii«ity al©o (Hb© ©tmtieo (H))* 
•IM© HM aoA«zatlag niAl©© i© bit©*oi©i»©a#f 1b© ©iowlag-Ao©© A©a»llr 

I© Ai©iM*lliiM©Hi O'b ©1 1 1 AltailalaoNoata* i©i©xfa©©©» tl©iflc tb© a<|bKll©ii (ft 
mtimttmm wmammmrnB «©i© Hi ©•• 0 % ©aiiwtbg-AoTO A©ii©itl©» at 
©fy f©.iti, peiat© ia ©©tor aHir an© ismm.* fto© ’teaw- ©©©©aioA w^la©© «f . 
•lowHaHtCNm A©a©ltr t« ©atar-iay©*©, ^ to1ii»© of ol©*l©g-4fli»a A©a©i% 



in xoiaghl^ te •atla»te4 bgr aatsliSxe iSm 

mutmn fluacia in A3.tmiai«Bi wai water at tneb iHlerf«e«t wiiaaif 
eo6tteri«^ QteeeHetetiQtM ef Alminitta eal eater amrai^ ia a 
aitital»3,e waj o'ver taAtm zaeoBwcee eaergpr Btaea ela^ljr 

Hm flm wawiata liaire teea iumNI la eaiouSatlaf Hw aeiitrea acta* 



4i 


APfElDlX 


ACBg-AISlSfcSI SOAfttllM QWBB-mOTJQV 


i 


AMiojciiflg to tho fOMii Age ftieexj iie»tx*oii ego «it oangy 

to a Ixmr oae^gy I ia • licniogeaiNta aodezotitg aeiiiai io gltta ■ 
eo 

Iqr tbe oqyMOtlott 


B) 




(W) 


ilMixo dCb) o Hio eiiezigy<*depeafieat Aiffttoloa oeeffioient of tbo aodezatoir 
And i» ^ tma xelatot to laao ooatttiriUsg ozoeo-HMotioo If 


IBm ofuitleii 


21 


>(■). 


<4f). 


p m iam •ftsogo folM of mo oooiao of ^ seatteTiai aotgli 
JUft tte lidMiimtoigr «|«tiai« 

iroii« m ot^tiott (49) m BOutitm ego io oipeoMMA in 
of toottoilnf owioo-oootioa only oai tlwi* / 


») • 


f I ) J 


* 0 . m 




Cie) 


BO* tlw foiiiiit oi**«.to»«B* iNiottofiai oaooo^owottoa of a l«awgo«oue 
aodexator owr a ojiooifiof iatereal io Aoftaod ao oaaataal 



m 


if wm in tUt «fa«tioii (50) fiws 
eojpjpto'l (tbat liM tatptflaieiitsHy awiumxwd) wiiMir «f aeu'lxm 
in 'tilt £i0i&@3ratdr oitir ftit ii]>eQlfiAd int«xiriil» 

?«^ig 1^ fo» 'tti* iii***«w3»g« wlney niwa.l3N»i 

«£• to 1 is wnittoB aa 


T (*o-»> *) 


si (i-jC) (I„4 


‘o <i 
X 


(St) 


O^tining tlw ofaationi ( 50 ) ani (51 ) Hi* »ig9'-wmf aoattoidng oxtMMM- 
Motion it wvlttoa m 



(») 


ibo ege-otwnefio .OiOtttrlat «»o»»-Motl©a i» toflaoi oiiy io» '■» 
iMo^l^iiomi modozotlng nodiwi ini In 4lf!iiM&t fox* ilffixoai iaiJsiy 
imiffian fox tlii •••§ noiorotox. 
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